Background: Patient satisfaction is an increasingly appreciated measure of outcome for health care procedures. The purpose of this study was to evaluate Greek surgical patients' satisfaction with perioperative anesthetic services and to determine which factors maximize satisfaction level through all phases of perioperative care. Methods: Adult Greek patients admitted for elective surgery in an academic hospital were included in the study. Three separate questionnaires were constructed: Q1 (patients who underwent general anesthesia alone or combined with epidural) and Q2 (patients who received regional anesthesia alone) covered perioperative anesthetic care; Q3 covered postoperative analgesia services in the ward (patient-controlled analgesia or epidural analgesia) provided by our anesthesiologist-centered analgesia care team. Principal component analysis with varimax rotation was used separately for each questionnaire, and extracted factors were entered into multiple logistic regression with patient satisfaction as the dependent binary variable. Statistical significance level was set at P , 0.05. Results: Three hundred and forty-five patients were included. Q1 questionnaire (answered by 282 patients) included four dimensions: communication with the anesthesiologist, sense of cold/shivering, pain, and nausea. Q2 questionnaire (answered by 63 patients) included three dimensions: communication with the anesthesiologist, sense of cold/shivering, and nausea/ anxiety. Q3 questionnaire (answered by 237 patients) included five dimensions: anesthesiologist intervention upon symptoms, pain, care by the anesthesiologist/physical activity, nausea/ vomiting, and anesthesiologist behavior. The communication dimension score in Q1 and Q2, sense of shivering in Q2, and pain management and anesthesiologist behavior dimension scores in Q3 were significantly associated with patient satisfaction. Overall satisfaction rates were high (according to the questionnaire, the observed percentage was in the range of 96.3%-98.6%). Conclusion: Greek surgical patients reported high satisfaction with perioperative anesthesia care. Interaction between patient and anesthesiologists during all periods of study, absence of shivering in regional anesthesia, and adequate postoperative pain control in the ward were significant predictors of patient satisfaction in the present Greek surgical population.
Introduction
Recently, recording of patient satisfaction has been considered by the medical community as an important parameter in the analysis of administered health care services. 1, 2 It is considered to be decisive for two reasons: first, it may enable the tracing and correction of health care system impotencies and problems; and second, this approach can meet patients' desires and expectations, resolve their speculations, and consequently, increase their trust and cooperation in the national health care system policy and practice. 3 Factors affecting satisfaction are under investigation throughout the world. Thus far, several validated studies in different ethnicities have been performed regarding anesthesia services. [3] [4] [5] [6] [7] The aim of this study was to evaluate satisfaction in Greek surgical patients regarding perioperative anesthetic care and determine which factors maximize satisfaction level through all phases of the perioperative period. A secondary aim was to search for dissatisfaction points that would reveal our institute's reduced efficiency in our practice. This is the first study, to our knowledge, that measures patient satisfaction in a Greek surgical patient sample regarding anesthesia services. The investigation of different populations with special intrinsic features and dissimilarities further validates the current knowledge of the factors associated with patient satisfaction.
Materials and methods
After approval from the "Attikon" Hospital Ethics Committee (Athens, Greece), the protocol was instituted and written informed consent from participants was obtained. All Greek adult patients who underwent elective surgery during a threemonth period in our academic hospital were included in this prospective observational study. Exclusion criteria were as follows: age under 16 years, patient refusal, cognitive dysfunction or any other inability to fill the questionnaires on one's own, pregnancy, and postoperative admission in the intensive care unit.
Questionnaire development
We performed a cross-sectional survey using single-item questions that concerned patient satisfaction with perioperative anesthesia services. According to the existing literature, four basic sections should be investigated: the amount of information given; participation in decision making; the level of physical comfort and presence of side effects; and the presence of emotional support, with respect of patient values. Three pilot questionnaires (based on three valid and psychometrically designed studies) were delivered to 60 participants. [3] [4] [5] Pilot questionnaire PQ1 concerned patients who underwent general anesthesia alone or combined with epidural (30 participants). Pilot questionnaire PQ2 included patients who received only regional anesthesia (spinal, epidural, or combined spinal-epidural) (30 participants). Pilot questionnaire PQ3 concerned postoperative analgesia services in 45 of the above patients with advanced analgesic techniques such as intermittent or patient-controlled epidural analgesia (PCEA) or patient-controlled intravenous analgesia (PCA). Single ideas were phrased in each question. Most replies were based on a 4-point Likert scale, with a few in a binary (yes/no) format. Content validity, reliability (internal consistency by measuring Cronbach's α coefficient), and practicability (item response rate) of the questionnaires were assessed. Items with skewed values (Cronbach's α value . 3 or ,0.4) were excluded.
There was an open-ended question at the end of the questionnaires asking patients to add features important to them. The results from the primary study were used as the basis for the formation of the three final questionnaires (depicted in the Appendix).
Data collection
In all cases, a preanesthetic visit was performed by the resident who would participate in the delivery of the anesthesia or the anesthesiologist in charge. During the preanesthetic visit, baseline characteristics were recorded in a separate leaflet: age, sex, American Society of Anesthesiologists classification, marital status, educational level, comorbidities, and prior psychiatric history. Information concerning surgical procedure, intraoperative anesthesia, and postoperative analgesia were also recorded in the same leaflet during the stay in the post-anesthesia care unit (PACU).
Questionnaires Q1 and Q2 were distributed the morning after the operation. Patients had to complete the questionnaires on their own. Based on the type of surgery, patients with expected minor or minor to moderate postoperative pain were given only questionnaires Q1 or Q2. Questionnaire Q3 was delivered to patients with expected moderate or severe postoperative pain upon removal of PCA device or epidural catheter, 3 to 5 days postoperatively. The classification of surgeries according to the expected level of postoperative pain intensity was based on previous data, suggesting that incision size and type of surgery (minor, moderate, or major) are directly related to postoperative pain. 8, 9 The questionnaires were anonymous in order to guarantee objective and honest answers. Only a patient admission code number had to be recorded in all leaflets so that collected information from different documents could be matched at the end.
Postoperative analgesia
Pain assessment was performed using a visual analog scale (VAS: 0-10 cm), while one of the criteria for PACU discharge was VAS score , 4. Patients with minor pain type of surgery were prescribed paracetamol alone or combined with codeine ± nonsteroidal anti-inflammatory drugs for postoperative analgesia. For moderate to severe pain type of surgeries, submit your manuscript | www.dovepress.com Dovepress Dovepress multimodal postoperative analgesia was applied, including primary use of opioids, local anesthetics plus paracetamol, and/or other nonsteroidal anti-inflammatory drugs. Analgesic methods such as intermittent epidural doses, PCEA, and PCA were implemented. A postoperative analgesia care team consisting of members of the anesthesiology department (both specialists and trainees) was responsible for the management of postoperative pain in patients with epidural catheters or PCA devices, performing four daily visits. Additional calls from ward nurses concerning pain control were encountered.
Statistical analysis
In all the questionnaires, inter-item, item-dimension, and interdimension correlations (Pearson's r) were assessed. Principal component analysis with varimax rotation on the correlation matrix was performed separately for each questionnaire in order to assess distinct dimensions and the extracted factors entered into multiple logistic regression models with patient satisfaction as the dependent binary variable. Statistical significance level was set at P , 0.05. Data analysis was performed with SPSS 13.0 (IBM Corporation, Armonk, NY).
Results
Three hundred and seventy consecutive patients over a 3-month period were originally enrolled in the study. Nine refused to fill out the questionnaires and 16 failed to complete them. Baseline characteristics of the final 345 participants in the study (125 males and 220 females) are shown in Table 1 . One hundred and eight patients who underwent operations with expected minor or minor to moderate postoperative pain (minor orthopedics and gynecological operations, thyroidectomy, laparoscopic cholecystectomy, or inguinal repair) were given only questionnaire Q1 (106 patients) or Q2 (2 patients). Additional help for postoperative pain relief was encountered in only six cases. Two hundred and thirty-seven patients experienced moderate to severe pain type of surgeries (major orthopedics and gynecological operations, laparotomies, or bowel surgeries). From the 237 patients above, 176 patients received general anesthesia ± epidural and 61 received regional anesthesia alone. From the patients undergoing general anesthesia ± epidural, 77 (43.75%) used PCA, 48 (27.27%) intermittent bolus epidural, and 51 (28.97%) PCEA. In patients with regional anesthesia alone, intermittent epidural bolus was used in 52 (85.25%), while PCEA was used in nine (14.75%).
Satisfaction rates were generally high. According to questionnaire Q1, 69.3% of patients with general anesthesia would definitely like to receive and 21.8% would probably like to receive the same anesthetic regimen again in the future, and 98.6% described the anesthesia procedure as good (22.9%) or excellent (75.7%). According to questionnaire Q2, 85.7% of patients with regional anesthesia would like to receive the same anesthetic regimen again in the future, and 98.4% described anesthesia procedure as good (30.1%) or excellent (68.3%). According to questionnaire Q3, 96.3% of patients with general anesthesia plus epidural analgesia or PCA would like to receive the same pain treatment in the future, and 96.3% described pain management as good (31.1%) or excellent (65.2%). Among patients with regional anesthesia, 98% would like to receive the same pain treatment in the future and 98% described pain management as good (25.5%) or excellent (72.5%).
General anesthesia alone or combined with epidural
Two hundred and eighty-two patients (98 males and 184 females) were included in the study. A principal component analysis after varimax rotation isolated eight questions grouped into four dimensions ( Table 2 ). The four-factor structure accounted for 68.8% of the total variance. Each dimension was named according to its constitutive items: communication with the anesthesiologist (three items), sense of cold/shivering (two items), pain and perception of noise (two items), and sense of nausea (one item).
In the multivariable analysis, satisfaction level was independently associated with age (P = 0.043) and communication with the anesthesiologist (P = 0.008). Patient's wish to receive the same anesthetic management in the future was independently associated with age (P = 0.001) and communication with the anesthesiologist (P , 0.001) and negatively associated with sense of shivering (P = 0.002).
Fifty-three out of the 282 patients mentioned some dissatisfaction points. Time delay in the sequence of processing (from ward to operating theater, prolonged preparation time, and from PACU until discharge to ward) was recorded in 36 patients, pain during intravenous catheterization or epidural catheters' insertion was recorded in 22 patients, and noise during preparation in the operating theater was recorded in eleven patients.
Regional anesthesia
Sixty-three patients (27 males and 36 females) were included in the study. A principal component analysis after varimax rotation isolated seven questions grouped into three dimensions (Table 3 ). The three-factor structure accounted for 68.9% of the total variance. Each dimension was named according to its constitutive items: communication with the anesthesiologist (three items), sense of cold/shivering (two items), and nausea and anxiety (two items). In the multivariable analysis, satisfaction level was independently associated in an inverse way with sense of shivering (P = 0.016).
Twelve out of the 63 patients mentioned some dissatisfaction points. Time delay in the sequence of processing submit your manuscript | www.dovepress.com
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(from ward to operating theater, prolonged preparation time, and from PACU until discharge to ward) was recorded in five patients, pain during intravenous catheterization or epidural catheters' insertion was recorded in seven patients, and disturbing noise during performance in the operating theater was recorded in three patients.
PACU
Concerning stay in the PACU, statistical analysis from questionnaires Q1 and Q2 showed that pain and shivering were significantly inversely associated with the feeling of safety (Table 4 ). However, no significant association was found between this feeling of safety while in the PACU and the overall satisfaction from the anesthetic process.
Ward care
A principal component analysis after varimax rotation isolated eleven questions grouped into five dimensions ( Table 5 ). The five-factor structure accounted for 68.3% of the total variance. Each dimension was named according to its constitutive items: anesthesiologist intervention upon symptoms (three items), pain (one item), care by the anesthesiologist/physical activity (three items), nausea/vomiting (two items), and anesthesiologist behavior (one item).
In the multivariable analysis after adjustment for anesthesia type (general/regional), satisfaction level was independently associated with anesthesiologist intervention upon symptoms (P , 0.001), care by the anesthesiologist/physical activity (P = 0.001), anesthesiologist behavior (P = 0.005), and negatively associated with pain (P = 0.004).
Discussion
This study shows that Greek surgical patients report high satisfaction with perioperative anesthesia care. Anesthesiologist-to-patient interaction during the entire perioperative period, absence of shivering during regional anesthesia, and adequate postoperative pain control in the ward are also significant predictors of Greek surgical patient satisfaction. On the other hand, time delay in the sequence of processing, pain during invasive interventions, and disturbing noise perioperatively are reported as parameters of dissatisfaction. The decision to deliver questionnaires rather than to perform interviews was based on the priority to ensure, as much as possible, anonymity, and consequently, honesty in patients' answers. 10 The preoperative visit was performed by the resident or the anesthesiologist who would be responsible for the patient's intraoperative management, which ensured continuity of care. During the preanesthetic visit, information giving, relieving of patient concerns, and participation in decision making proved to be integral parts in patients' satisfaction. Interaction with the anesthesiologist during the intraoperative and immediate postoperative period was also revealed as the most important element of patient satisfaction for all patients, regardless of the type of anesthesia performed. Previous well-validated studies show results similar to ours. Heidegger et al aimed to develop a psychometric questionnaire and tested it in six hospitals in Switzerland and Austria to investigate patient satisfaction with anesthesia care. Of the most important findings were that issues such as contact with the anesthesiologist, patient informing, and involvement in deciding the anesthetic technique should be covered in a well-constructed psychometric questionnaire. 4 In another study, Capuzzo et al attempted to identify items of value for surgical patients concerning satisfaction with anesthesia in an Italian hospital. They concluded that "kindness/regard of caregivers" along with "information given by the anesthetist" and "feeling safe" were good indicators for predicting patient satisfaction. They also concluded that surgical patients value emotional and relational factors most in order to be satisfied. 3 Jlala et al ran a study to investigate, among other issues, patient satisfaction with perioperative care in individuals having orthopedic surgery in a university hospital. One of their conclusions was that domains such as information provision and communication between patients and health care providers should be included in a questionnaire for the assessment of patient satisfaction. Another conclusion was that patients were more satisfied if they were provided information before they underwent regional anesthesia.
11
In our study, the presence of intraoperative shivering was inversely related with satisfaction in patients who underwent regional anesthesia alone. Shivering seems to be an intense symptom that strongly affects patients' emotions. This can be an important conclusion since data from regional anesthesia are limited, as Chanthong et al reported in their review of questionnaires measuring patient satisfaction in ambulatory anesthesia. 12 Concerning stays in PACU, symptoms such as pain and shivering were inversely related to a feeling of safety.
Later in the ward, adequate pain control proved to be a prevalent factor in Greek patients' perception of satisfaction. In a study by Gottschalk et al, 150 adult patients who received epidural catheters for postoperative pain management were evaluated, among other issues, one week after the operation for their satisfaction with provided analgesia. The results showed a high degree of satisfaction without correlation between patients' satisfaction and recalled maximum pain levels. 13 In another study by Jensen et al, data from 207 participants in the early postoperative period were used in order to examine factors that contribute to the global ratings of satisfaction with pain relief. One of the conclusions was that during the postoperative period, patients did not need complete absence of pain to be "very satisfied" with pain relief. 14 We should point out that, in our study, anesthesiologists' behavior during these phases was also a significant predictor for patient satisfaction, so we can conclude that human interaction holds a leading role in all phases of perioperative care. It is in accordance with the denotation of anesthesia as "perioperative medicine" that our obligation to ensure patient's wellbeing does not end in the operating theater. It is a continuous process that expands beyond strict operation time.
In our study, delay in the sequence of processing, pain during invasive interventions, and disturbing noise perioperatively are reported as parameters of dissatisfaction. However, satisfaction rates are generally high. We were not able to show significant differences in overall patient satisfaction regarding sex, age, American Society of Anesthesiologists classification, or educational level, contrary to previous studies. Wu et al, in a 2001 review, found that advanced age and female sex consistently correlate with increased levels of satisfaction. They also noted that these results may be due to the fact that these groups receive more information or have more positive interactions with their health care providers. 15 In another review, Thiedke stated: "The literature appears mixed on the importance of patients' demographic and social factors in determining satisfaction. Nevertheless the literature does shed some light on how particular demographic factors affect patient satisfaction." According to this review, the most consistent finding is the one that deals with age, since older patients seem to be more satisfied with their health care. 16 She also reports that studies on the effects of biological gender on patient satisfaction are submit your manuscript | www.dovepress.com Dovepress Dovepress not consistent, with some showing that females tend to be less satisfied and others showing the opposite conclusion. She also notes that "most studies have found that individuals of lower socioeconomic status and less education tend to be less satisfied with their health care." 16 One explanation for the high overall satisfaction levels observed in our study may be the continuous anesthetic care in patient management that was provided throughout the entire perioperative period, including preoperative assessment and close intraoperative and immediate postoperative care and the existence of an anesthesiologist-based analgesia care team that functioned in an organized manner and promoted enhanced communication with patients during the postoperative period. In a multicenter prospective study by Capuzzo et al, in which 1290 patients participated, factors predictive of patient satisfaction with anesthesia were investigated. They concluded that among other factors, inpatient satisfaction can be improved by enhanced postoperative visits. 17 In the SIAARTI Recommendations of 2010 for acute postoperative pain treatment by Savoia et al, it is noted that "analgesia is a fundamental right of the patients" and that "treatment of postoperative pain represents a high-priority institutional objective." Among their recommendations for the improvement of an acute pain service organization, it is suggested that patient care include nights and weekends and that systematic pain assessment should be practiced. 18 Most acute pain services are nurse-based, anesthesiologistsupervised. 19, 20 Our acute pain service is anesthesiologistbased since in our department, due to the limited number of nursing stuff, there are no nurses available to be involved. This also conforms to the institution's politics where residents have to be trained in handling acute postoperative pain and possible side effects.
Greek patient satisfaction regarding health care services has been investigated previously in a study by Papanikolaou and Ntani, who studied 367 patients with a minimum of 3 days' stay at the hospital. Reported measures included overall satisfaction, satisfaction with medical and nursing staff, satisfaction with room facilities, wait times, and extra costs. They recorded long wait times for patients to get an appointment with a physician or after examination to be admitted to the hospital. Many patients, in order to be serviced, had to rely on a personal nurse and pay extra money, and lack of staff was considered as the main drawback. However, their overall satisfaction was very high. The authors concluded that "patients are expected to act as consumers who carefully evaluate the aspects of care they receive, but this may not be the case." They also address these conclusions as "paradoxes with hospital care." 21 However, in our survey, which comprised surgical patients, high satisfaction scores with anesthesia care are also followed by low recorded dissatisfaction parameters (no paradox can be addressed in our study).
Regarding the assessment of perioperative anesthesia care, one source of potential bias is that patients with ethnicities other than Greek were not included in this study. Previous studies have shown that ethnicity is an important factor for unequal levels of satisfaction among patients treated in the same health care system. 22, 23 Based on the fact that the purpose of the present study was to investigate, in particular, a Greek surgical population, we deliberately excluded other ethnicities. It is, however, our intention to investigate in a future study if there are any differences in perceived satisfaction with anesthesia services among patients of various ethnicities treated in the Greek health care system.
There are some limitations to our study: (1) The sample of patients who underwent regional anesthesia alone was rather small, thus reducing the safety of conclusions. (2) Our study took place in a hospital whose prevalent funding process was through public insurance. Perhaps if the study had taken place in a private institution where people would have to pay on their own or through private insurance, their demands and concerns would be greater. (3) Potential associations between patient condition or severity of disease upon discharge and patient satisfaction could not be illustrated through this study. Postdischarge contact with a supplementary questionnaire would likely have clarified whether the recorded high satisfaction rates remained unchanged with time. Noticeably, a previous study by Kaldenberg showed only weak association between patient satisfaction and health status upon discharge. 24 
Conclusion
Greek surgical patients report high satisfaction with perioperative anesthesia care. The present study revealed that in this population, anesthesiologist-to-patient interaction during the entire perioperative period, absence of shivering during regional anesthesia, and adequate postoperative pain control in the ward are significant predictors of patient satisfaction. On the other hand, time delay in the sequence of processing, pain during invasive interventions, and disturbing noise perioperatively are reported as parameters of dissatisfaction. However, further studies from other Greek anesthesiology departments should be performed to investigate a larger sample of this Mediterranean population.
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